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Wear Testing of Rubber SOV/138-58-10-5/10 


through skidding. dear tests under laboratory conditions 
and road or service tests have different intensity, parti- 
cularly as resards temperature. Table 2 compares contact 
pressure, rubbing speed and temosrature for a tyce at 50 
km/hr with 3% slip with conditions under the GOST 425-57 
(Fovernment Standard) test under constant load conditioas 
on 4 Grassel test machine. The contact pressure in the 
lavoratory test is very much lover while the temperature 
is much hisher. ‘The wear index Vig is not proportional 
to the normal load N. Hovrever, +t tte product vA is proper- 
tional to N and is a suitable vear index as has been 
vroved on tests with Nvarvyins from 0.5 to 12 ke/con*. 
It is su g gested that it vould be more realistic to 
conduct laboratory tests at hich contact pressures, but 
to reduce the coefficient of friction by using less abe 
rasive test surfaces. Methods using radioactive tracers 
Card 3/4 gould enable the intensity of laboratory tests to be 
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Wear Testing of Rudbders SOV/153-53-10-5/10 
broucht down to a level which would simlate road tests 
more exactly and still retain sensitivity of test. 
There are 4 Fisures, 2 Tables and 25 references: 13 
Enclish, 3 Soviet, 2 French and 2 German 


ASSOSIATION: Nauchno-issledovatiel'skiy institut shinnoy promysh- 
lennosti 1 Nauchno-issledovatel'skiy institrt rez inovoy 
promyshlennosti (Scientific-Research Instatute of thé Tire 
Industry and Scilentifie=Reséarch Institute of ‘the Rubber 
Industry) 
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REZNIKOVSKIY, M. Mes REROHONs M.K.; PANIN, G.F. 
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Attachment to the MRS-2 apparatus for the automatic detection of 

residual deformations during repeated compression, Kauch. i rez. 17 

no.3:27-29 Mr '58. (MIRA 11:6) 
(Rubber--Testing) (Testing machines) 
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Reznikoustdye ctl. j Priss; b-5.5 


The Effect of the Composition of Rubber on Its Fatigu 
teristics (Vliyaniye sostava reziny na yeyé ustalostnyy; 


svoystva) 


Xolloidnyy zhurnal, 1958, vol 4X, Nr 3, pp 368- 


In tires, shock absorvers, ete rubber is under 

In many other products, like packings, the rubb 

continuous static stress. in all these cases 

portant property of tne rubber is fatigue resistance. In the 
article, the fatigue resistance of rubber in relation to type; 
degree of vulcanization, filling, and plastication is studi bd. 
Natural rubber and the synthetic rubbers SAB and SKS-3C, all 
samples without filler aad with 40 parts of black per 100 

parts of rubber weight, are tested. Tne results are given in 
Figure 2. The filling has only a slight influence on the 
fatigue resistance of the rubber. The fatigue characteristics 
in stresses with alternating signs are determined by the rubber. 
Rubber type SKB shows better results than the other types, in- 
cluding natural rubber. The influence cf the vulcanization 
degree on the fatigue properties is shown in Figure 4. The 
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fatigue deformation reaches a maximum at a sulfur dose 

1.8%. This dose corresponds to that used in technical rubber. 
The influence of the filler content was investigated in SKS -30 
yuleanization with doses of 0; 2; 5; 10; 15; 29; 303 40; 60; 
8C; amd 100 parts of filler per 100 parts of rubber. Figure 5 
shows that the fatigue resistance increases with tne black 
content in rubber. The degree of plastication also influences 
the fatigue properties. Vaseline oil was used as plasticizer: 
The fatigue properties reach a maximum at a plasticizer con- 
tent of 20 weight parts. 

There are 7 graphs, 2 tables, and 5 Soviet references. 


ASSOCIATION: Nauchno-issledovatel‘skiy institut sninncy vromyshlennosti, 


Moskva (Scientific Research Institute of the Tire Industry, 
moscow) 


SUBMITTED: February 25, 1958 


1. Rubber~—Fatigue 2. Rubber--Stresses 3. Rubber-=Vulcani zation 
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‘tRibber, " Standartizatsiia 22 no.1:68-69 


In the Technical Committee (MIRA 1122) 
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= “s (Zurich--Rubber--Standards--Congresses) 
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SOV/E3-4--1-12/31 
Reznikorskiy. M.M,, Candidate of Chemicai Scierses 


Mechanical Properties of Rubber Under Conditions of Dynamic 
Load (hiekhanicheskiye svoystva reziny v usisviyakh dinamiche- 
skogo nasruzheniya) 


Khimicheskaya nauka i premyshienncst?, 
pp 79-89 (USSR) 


In tires. V-belts, shock absorbers, etc the mechanical proper- 
ties of rubbers determine the reliability and operation con- 
ditions of the correspending machine parts, The investigation 
of the elastic-hysteresis properties and the fatigue-resistance 
properties is therefore very important. The relaxation pro- 
perties of rubbers are determined by the dynamic module of 
elasticity which is whe relation of the stress amplitude to the 
deformation amplitude. and by the phase shift between deforma- 
tion and stress. Tha dynamic hysteresis is the conseauence of 
this phase shift. Other indices for hysteresis are the relative 
hysteresis, ioe: the ratio of the mechanical lesses to the full 
work of the cysie, and the module of inner friction i.e. doubled 
mechanical losses per unit volume during one loading cycle at 
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Mechanical Properties of Rubber Under Conditions of Dynamic Load 


the unitary vaiue of the dynamic deformation ampiitude. For a 
qualitative description of the mechanical behavior of a material 
with relaxation properties the Maxwell equation is used i Ref 41_/. 
An increase in the frequency of dynamic load at constant tempera- 
ture affects the elastic-hysteretic psroperties in the same way 
as a reduction of temperature. Frequency and temperature are 
interchangeable so that a change of one parameter is accompanied 
by a change of the cther, The "monomeric viscosity" is con- 
nected with the heat extension / Ref 59. 60_/. The dynamic pro- 
perties of linear polymers nes 4a on the frequency but most 
rubber products operate at low frequencies: For tires 100 
cycles is the upper limit. If the deformations de not exceed 
15 - 20%. the correlation with the aynamic properties of rubbers 
may be expressed in a iinear form. The transformation of a 
linear polymer into a three~dimensional sne during vulcanization 
causes a principal change of 1%s8 behavior under conditions of 
elastic equilibrium. The equilibrium module is determined by 
the density of the vulcanization net and does not depend on in- 
interaction / Raf 54_' The inne: fellas in- 
cree een: yao with inte rmolecular interaction. The mole- 
“a)ar waieny of the welvmer hes aniv siieht eff: 


4% 


sot 
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SOV/63-4-1-12/31 


Mechanical Properties of Rubber Under Conditions of Dynamic Load 


radical character. 

There are 7 graphs, 1 table and 105 references, 52 of which 

are Soviet, 39 English. 5 German, 5 American, 2 french, 1 Cana- 
dian and 1 Japanese. 
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307/69-21-4-14/22 


: - i K. 

«te? a ove Ey pdt Priss, L.S., Khromov, K 
On the Relation Between the iatigue Resistance, Strength, 
Hysteresis und Chemical Stability of Rubbers 


Rolloidnyy zhurnal, 1959, Vol xXI, Nr 4, pp 458-463 (USSK) 


his is a comparative study of various factors as fatigu 
sistance, tensile strength, hysteresis and chemical Ss teuilieys 
which Ge teESine the working capacity of natural and synthetic 
supDeS prod ae The authors started from the assumption that 
-e of constant temperatures and stability of 
eoirental behets rubbers with high internal 
be less resistent to dynamic fatizue. In order 
assumption, they compared the dynamic fatigue 
various rubbers differing by type, degree of vul- 
the ee indices of internal fric- 
s Sor this purpose were taken from . formerly 
e cL eaterence 5 ie The gene trend to a di- 
gus resistance n darendence on the growth 
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n the Relation Between the Fatigue iesistance, Strength, Hysteresis and 


Chenical Stability of Rubbers 


of internal friction is distinctly shown by the curves in graph 
3, where the index ef (dynamic fatigue resistance at given 


working capacity/tensile strength) was plotted as a function of - 
the modulus of internal friction for various rubbers. The con- 
siderable dispersion of the values is quite natural, as the 
compared rubbers do not differ only in internal friction, Such 


a dependence also holds for the index € { £ (fatigue deforma- 


tion/ specific elongation), as this relat on~changes in accor- 


gence yun res (graphs 1 and 2). The data in table l, which 


was obtained by the woman graduate student, L. Pevaner, of 
MITKHT imeni Lomonosova, permit still more definite conclusions. 
The table contains the results of comparative tests with vulca- 
nized rubbers prepared on a butadiene styrene basis. The stan- 
dard rubber mixture A of the table was varied by increasing 
the sulphur doses and reducing the amounts of added filler, 

The variations, however, left nearly intact the values of 
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S6V/69-21-4-14/22 


On the Relation Between the Fatigue Resistance, Strength, Hysteresis and 
Chemical Stability of Rubbers 


tensile strength and of the dynamic modulus 5. In this way 
four rubbers were obtained with consecutively decreasing values 
for filler content and internal friction modulus K. Testing of 
these rubbers, which was carried out under alternating bending 
at 100°C and a deformation amplitude of 20%, showed a monotonous 
increase of their working capacity in dependence on a diminution 
of the internal friction modulus. On the basis of the obtained 
results, the authors conclude that the experiments fully con- 
firm the assumption of an inverse proportion between the inter- 
nal friction of rubber and its fatigue resistance. The reduc-~ 
tion of internal friction is also a very efficient method to 
increase the working capacity of rubber, as the lower the inter- 
nel friction, the lower also the temperature, which develops 
in the ready product as a result of hysteresis. In order to 
illustrate the dependence of the relative significance of phy- 
Card 3/4 sical and chemical factors on fatigue conditions, the authors 
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On the Relation Between the Fatigue Resistance, Strength, Hysteresis and 
Chemical Stability of Rubbers 


have compiled data for natural polybutadiene rubbers (table ay, 
The data shows that aging and a rise in temperature affects 
the advantages, which are proper to natural rubber as compared 
to polybutadiene products. On the whole, the experiments have 
shown, that under identical experimental conditions, rubbers 
with great internal friction have a reduced working capacity. 
The fatigue resistance of rubbers is the greater the greater 
their tensile strength,their chemical stability and the lower 
their internal friction. The relative significance of each of 
these factors depends on the expérinental conditions such as 
loading, temperature and surrounding medium, The authors ex- 
press their -ratitude for nelp to Frofessor B.A. Dogadkin, 
There ars 5 oraphs, 2 tables and & Soviet references, 


aSsuvaaliGns Naucnno-issledovatel 'Uskiy institut shinnoy promyshlennosti, 
Houkva (Scientific Research Institute of the Tire Industry, 
Moscow) 

SUBMIPTPSD; 25 February, 1958 

Gard 4/4 
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15(9) sov/20-128-1-19/38 
AUTHORS: Reznikovskiy, M. i., Lukomskaya, A. I. 


TITLE: On the Relation Between the Phenomena of Rupture and Tear in 
Rubber 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 1, 
pp 75 - 77 (USSR) 


ABSTRACT: In some previous papers (Ref 4) on the "tear" of rubber an 
approximate theory of this phenomenon was developed. It yields 
a quantitative relation between the so-called characteristic 
energy T of tear and the specific energy E of rupture. One of 
the principal errors of this theory is the neglect of the 
statistic nature of strength and of the resultant dependence 
of the latter on the size of the sample under investigation, 
or on the value of the volume to be deformed. However, breaking 
tests exhibit the following special features: Due to artifi- 
cial concentration of tensions, destruction always takes place 
in a definite, minute volume at the end of the increasing cut. 
This is why the results of breaking tests can be compared only 
if the essential difference in the size of the samples under 

Card 1/3 investigation is taken into account. The increase in strength 
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on Between the Phencmena of Rupture and SOV/20-126-1-13/55 
ee 


with decreasing size ef the above samples is easily explained 


by the statistic theory as less dangerous damages occur in 
smaller volumes. This assumption is confirmed dy several ex- 
perimental data. The apsroximate method of extrapclating the 
qualitetive Semen of the true tensions produced at the 
end of the cut was euployed in an investigation carried out 

in the authors! eer ory. Various kinds of samri¢cs were sub- 
jseted to breaking tests. In most cases, the (obvicusly too 
smail)} values of the desired tension exceeded those obtained 
from oréinary breaking tests. The characteristic energy of 
tear cannot be ascertained from the random value of the elastic 
enersy E (resulting from ordinary breaking tests), but froma 
certain limit E_, which corresponds to tne minute rie: of the 
volume deformed’ at the end of the increasing ae 

=a@kE is thus obtained, the coefficient E/E 


eS 
Gecrease of strength of the rusber under inve 
s of random damages or inho itie 
KkuT/E 1s approximately Pounds: Tris and oth 
Card 2/3 give a satisfactory confir.. fe) re 
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There ave 2 tables and 3 references, i of which is Soviet. 
¢ gs ats 
ASSOCIATION: Nauchno-issledovatei‘sxiy institut shinnoy prenyshlennosti 
(Scientific Research Institute for the Tire Industry) 
PRUSANTED: March 28, 1959, by FL. A. Hekinder, Acadenician 
A SUBLITTEDL : Maren 23 1959 
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AUTHOR: Rezni Ly i 
TITLE: The Friction Between Rubber and Hard Materials 
PERIODICAL: Kauchuk i Rezina, 1960, No. 5, pp- 34 - 47 


THAT: The significance of developing 4 method for increasing the 
wear-resistance in tiresvof automobiles and aircraft is stressed. The 
phenomenon of friction in soft, not completely elastic material (in this 
case rubber), against a hard rough surface is studied here. The main point 
in the study is the fact that the local deformations, to which the rubber 
is subjected, are completely elastic. Since the model must explain the 
occurrence of friction forces, no specific surface “friction forces" are 
taken into consideration. In order to analyze the phenomenon of friction, 
the author makes several assumptions, using as his model the surface of a 
hard body represented by a relatively regular system of alternating cavit~ 
jes and humps and a rubber sample sliding along this surface (Figure 1). 
The assumptions are confirmed mathematically, using Kelvin's formula for a 
tensile-elastic medium. Equation (5) confirms the experimental data ob- 
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$/138/60/000/005/009/012 
The Friction Between Rubber and Hard Materials A051/A029 


tained on the relationship between velocity and time of the moving force 

in sliding and vibrational friction. The investigation of the relationship 
between the friction coefficient of rubber along/a hard rough support and 
the indices characterizing its tensile-elastic\broperties is of special 
interest. The friction coefficient on steel depends on the main factors 
determining qualitatively the rubber composition as well as the coefficient 
of resistance to vibration of the rubber roller on the freely rotating 
steel roller, pressed onto its surface. On the whole, the experimental 
material gathered agrees favorably with the original assumptions made, con- 
cerning the effect of the composition on the friction coefficient of rubber 
on steel, and as to its tensile-elastic properties. All the facts given 
about the elastic-hysteretic nature of the external friction of rubber on- 
ly show the main factors in the region of friction of the rubber on a hard 
rough surface can be qualitatively explained by a purely mechanical view- 
point as incomplete deformations in a sliding contact. There are 1 diagran, 
2 figures, 1 table and 15 references: 11 Soviet and 4 English. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 


(Scientific Research Institute of the Tire Industr ) 
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AUTHOR: Reznikovskiy> MM. 
ng for Physico- 


Mechanical Rubbe 


TITLE: The All-Union Conference of Instrument Designi 
r Tests (Chronicle) 
______Hechan a 


Sg 
PERIODICAL: Kauchuk i Rezina, 1960, No- 5, Pps 99 - 56 
oveschchaniye po voprosam priborostroyeniy® 


y kauchuka i reziny (All-Union Con- 
Physico-Mechanical Testing of Rubber) 
It was convened by the Boar 


TEXT 2 The Vsesoyuznoy? 3 
_mekhanicheskikh ispytani 


dlya fiziko 
Instrument Designing for 


U 
grad Council of National Economy and the 
Gp. Trunovs head engineer of the Chemical Board of the Lensov- 
peing the development of 
specific recommendations 65 plan of the Rubber 


Instrument Designing Department. 
MoM. Reznikovskiy,, (NIZSRE)+ “The State and Problems encountered in Deve~ 
cara 1/3 
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S/138/60/000/005/012/012 
A051/A029 


The All-Union Conference of Instrument Designing for Physico-Mechanical 
Rubber Tests (Chronicle) 


Testing"; E.P. Goloskov ("Metallist" Plant): "The Work of the "Metallist’ 
Plant in the Field of Designing and Manufacturing Laboratory Equipment 

and spear ree Ee peaks (En) Rubber Testing in (at hag et oa 
Ivanova (NIIShP), D.bL. Fedyukin (NIIR), V.V, Ovchinnikov NIIRP), M.I. 
Yegorova (VIAM), A.1. Marey (VNIISK), V.A. Lepetov (HITKhT in. Lomonosov) 
and others read papers on the results of research carried out on the desig- 
ning and perfecting of new testing instruments, A special exhidition of 
instruments was on display. Some of the instruments were: A micro-hardness~ 
-neter (VIAM), the AMY -3 IMI-3) instrument for testing rubber against 
friction (NIIShP), the vulkameter" for testing the vulcanization optimum 
(NIIR), an instrument for determining the adhesiveness of rubber mixtures 
and adhesives (NIIShP) etc; The viscosimeter BP-2*{VR-2) manufactured by 

the "Metallist" Plant attracted special interest also the "condensometer" 

for checking plasticity and vulcanizability, a globular hardness gage, an 
elasticity testing instrument to be used at temperatures of 20 to 250°, 
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The All-Union Conference of Instrument Designing for Physico-Mechanical 
Rubber Tests (Chronicle) 


a dynamic test instrument (ZPI), instruments for testing elastic proper- 
ties of foam rubber, etc. Foreign instruments were also shown. The main 
problems encountered in this field were determined as follows: 1) Moderni- 
ging instruments for extension testing, strength measurements, automation 
of elongation measurements and thermostat control within a wide range of 
temperatures, 2) Introduction of small-size instruments for crack detec- 
tion and hardness tests. 3) Modernization of instruments used for deter- 
mination of mechanical indices within a wider measuring temperature range: 
4) Recommendations of more effective methods for high-speed control of 
rubber mixtures. 5) Modernization and introduction of new apparatus for 
testing of various forms of aging. 6) Increasing the productivity of the 
instruments intended for mass testing, automation of the prime operations 
and analyzing the results of the measurements, 7) Extension of research 

on the study of the mechanical properties of elastomers and introduction 

of physical testing methods for complex indices, such as dynamic elasticity 
and hysteresis, wear-resistance, etc. The conference noted the unsatis- 
factory state of the standards and suggested their systematic revision. 
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AUTHORS: Khromov, M. k., Reznikovskiy» M. Me 
TITLE: Tensile testing of rubbers at temperatures of up to 300°C 


PERIODICAL: Referativayy ghurnal. Khimiya, no- 22, 1961, 484 - 485, 
abstract 22P292 (Tr: N,-i. in-ta shin. prom-sti, sb. 7, 1960, 
113 - 130) 


pTegT: An apparatus is described for the tensile testing of rubbers at up 

to 300°C. It consists of a new heating chamber with a PAA-304 (RMM-30A) 

tensile tester connected to it. The samples are put into the chamber ; 
with special grips and extracted by means of a rail conveyer and push rod. 7 
This makes the apparatus easy to operate. T> eliminate the possibility 
of the rubber creeping out of the clamps special spoon-shaped samples 

are used vith additional lugs, and self-tensioning clamps. Two methods 
of measuring deformation on this kind of specimen are elaborated, In the 
first deformation occurring in the test length of the sample is found by 
the difference between total deformation and than in the non-uniform part 
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of the rest of the piece. This is determined from the displacement of a 4 
mark, In the second method, deformation is found from the functional = 
dependence of the deformation in the test length on the displacement of 
the grips, The change in the strength characteristics of filled breaker 
strip rubbers from fix (NK), ChE (SKB), Cx.) (SKI), CKC-30APM (SKS-30ARM) , 


"Nairit", andC.+l-°6 (sek'!-°6) was found at 25 - 309°C by using the new 
apparatus. : Abstracter's note: Commlete translation. ! 
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Antonova, Ye. A., Ivanova, S. A., Rezgnikovskiy, M. Me 
Timofeyeva, M. V. SPSS RAS 


Rubber aging test in an inert gas atmosphere 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 23, 1961, 561, abstract 
23P353 (Tr. N.-i. in-ta shin. prom-sti, sb. 7, 1960, 131-134) 


TEXT: A device and technique for aging rubbers under exclusion of air are 
sineece cise The samples are aged in a hermetically sealed thin-walled 
yiindrical gteel vessel filled with an inert gas and installed in an 
Ltrathernostat. The tests may be carried out at temperatures up to 200°C 
and pre ssures between normal and 7 at. Rubbers prepared from HK(NK) re- 
tain their properties satisfactorily after aging 96 hr at 130°C in N, and 


Ar, whereas they practically become completely useless after 12 hr in air. 
[Abotracter's note: Complete translation,] 
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B106/B101 
AUTPHORS : Reznikovskiy, M.M., Zverev, N.P., Denisova, L.L. 
TITLE: An improved chamber for laboratory tests of the ozone 


resistance of rubbers 


PERIODICAL: Re crativnyy zhurnal. Khimiya, no. 23, 1961, 561, abstract 
23P354. (Tr. N.-i. in-ta shin. prom- sti, sb. 7, 1960, 135-139) 


TRXT: An installation guaranteeing satisfactory accuracy and reproducibility 
ft 


of measurements even at nonuniform 0, distribution in the working chamber is 


deseribed. In order to exclude fluctuations in the Oe concentration, the 


case containing the samples revolves at a rate of 2 rpm. Tne contactless 
transmission of torque from the Warren motor is attained by means of = mag- 


netic clutch. [Abstracter' s note: Complete translation. ] 7: 
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AUTHORS: Lukomskaya, A. I.,; Reznikovskiy, M. HM. Orlovskiy, P. N., 
Stukalova, A. F. | 


TITLE: Efficient laboratory method for determining vulcanization of 
rubber mixtures before due time 


PERIODICAL: Referativnyy zhurnel. Khimiya, no. 19, 1961, 523, abstract 
19P315 (Tr. N.-i. in-ta shin. prom-sti, sb. 75 1960, 154-167) 
% 


TEXT: To find the most efficient method af determining the scorching 
capacity of rubber mixtures, the authors compared the characteristics of 
the most usual laboratory methods with those characterizing the behavior 
of mixtures directly during the technological processing. Scorching is 
essentially affected by the following factors acting during the preteating 
of mixtures: deformation, its amount, rate, and periodicity; tempereture 
and its duration; medium of preheating; volume of the prepared mixture to 
be preheated. It is most convenient to determine the scorching cavacity 
of rubber mixtures by means of shift plastometers. [Abstracter's note: 
Complete translation. | 
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VLE. 
TITLE; Mechanical and Thermochemical Destraztion in rhe Wear of Raober Under 
Various Conditions 
PERTODICAL.- Kauchuk i Rezina, 1960, No. 8, pp. 22 - 29 nae 
TEXT 3 Brief reference is made +o the previous theories on the wear mechancsm 
of rubber described in Refs, 1-10. It was found that the relative role of the 


ing conditions. On smooth surfaces wi 
rubber takes place primarily according 
tion. On rough surfaces it takes plase 
chanical wear-out. Tne experiments were % 
Dunlop-Lamburne ~ type machine. The 
the study were: a smooth tin plate, 
cut-out grooves on its surface, {the carbon 
100 weight parts of rubber), a plas=i 
Monocorund 150 polishing skin and a 4-mm pia 
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in the Wear of Rubber Under Various Con- 


Mechanical and Thermochemical Destruction 
ditions 


It was shown thas the braking force F depends comparatively Jf 
little on the nature of the wearing-out surface and the composition of the rubber. : 
The wear intensity evaluated from the volume loss per min. changes more signif:~ 
eantly. It is deducted the wear index v; depends on the nature of the surface and 
the nature of the surface material just as much 6S the wear intensity. and i= 
characteristic only for a given friction gouple. The investigated maserials of the 
abrasive surfaces fell in the following sequence according to increase in wear in- 
tensity: tin< plexiglas <rubber <grooved plastic< grooved steel < Monosorund 150. 
The wear from a metal surface takes plece at considerabiy lower temperatures than 
from materials with less thermal conductivity. It ts also noted that the wear on 
rough uneven surfaces is primarily mechanical. it is further shown that tne air 
oxygen has a substantial effect on the wear of rubber. The effect of the medium 
on the abrasion increases with a decrease of the abrasiveness of the abrasive 70a™- 
ing and with an increase in testing temperature - _ ‘Tread rubbers based on various 
raw materials: natural rubver; sodium-butadtene CK -59 (SKB-50), nutadiene-s5yrens 
CKC-3OAP KM (SKS-30ARKM) , aarkoxylis CKC-30-1 iSKS-30-1) skloroerene, nivrils 
CK -26 (SKN-26), ete., wer? selected for the scudy re ene effect of cxveer and 
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45,9300 
AUTHOR : Rezntkovskt MoM. 


The connection between the wear-resistance and other mechanizal 
properties of rubber 


PERIODICAL < Kauchuk i regina, no. 9, 1960, 33 - 37 


TEXT, ~ In previous works (Refs 1 - 4, Viehman, Zapp, Ratner, Shallamakh) 


a quantitative connection between the wear-resistance of rubber and its other 
mechanical properties, such as hardness, elasticity, rupture resistance and tsar 
resistance was shown to exist. However, all the quantitative connections cited 
until now have not proved universal enougn for ail rubber grades when checked 1n 
practice. Reference is made to the works of Shallamakh (Ref. 4) as being the | 
closest to investigating the destruction of rubber when the latter interacts with 
a hard protrusion implanted in its surface and moving parallel to its abrasion 
surface. The deficiency of Shallamakh's work is the fact that the abrasive 
strength rubber was determined on the basis of its strength characteristics dur- 
ing single loads, while, generally, abrasive destruction is usually caused by re- 
peated chemical actions, as well as by high temperatures, ocituring in the slid- 
ing contact. The wear of rubber was investigated by the auther, making allowance 
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The connection between the wear-resistance 


for the fatigue and the friction mechanism (Ref. 7). ‘The wear resistance 

cient B is taken as the main characteristic and is determined as the work of 
friction forces spent in the wear of a volume unit of the tested rubber. 

Lowing formula was derived: , _ 1 aA. (1), where A is the work of the friction 
forzes AV- the volume change %X AV of the specimen as a result of wear. 
Under the condition that the surface layer of the rubber, fatigued and destroyed 

at a given friction, has a certain effective thickness 6 (Fig. 1), depending on oe 
the properties of the rubber and testing conditions, AV =V-@s (2). where 5 i 
the nominal area of contact of the friction bodies. 9- the number of surface lay- 
ers, under abrasion during the test. The work of friction can then be determined 
as A =4e°N.1 (3), where pais the frintion coefficient N - the normal load, i - 
the Length of the total friction path. And]. = z.n.0 (4) where z is the average 
distance between the neighboring protrusions, and n- the fatigue resistanse tavs- 
ing destruction and separation of the rubber of the surface layer under tne given 
eonditions. Thus, equation (3) can be expressed as: A = JUN 2 »Noy= gen V (5) 
where q is the friction work, corresponding to one load cyzie of the surface lay 
or the work of the friction foree on the path, equal to the average distance be: 
rueen neighboring protrusions of the nard rough surface in the direction of frit- 


tion, The wear resistance coefficient of the rubber, from relations (2) and (3: 


£ 
7 
Md 
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be expressed: 8 = ~ (6). Tne latter 
index of tne Raye Sriction work in one cycle is introduced, 
the ratio of the friction work on the patn equivilant to one load 
face layer elements and the volume of the deformed layer V. The ave 
the deformed layer §' is proportional to the average thicimess of 
royed layer § (o' = kJ, as the first approximation, and the Sees ies 
cient k is pee re ey and not dependent on the testing conditions and tne 
pber properties, thus: V = k-d)-s (7), and therefore the expression for f can 
written as Pe) =a'Vin :, (8). The latter equation shows that the wear 
sistance ges cs ae coefficient is proportional to the pro- 
duet of the specific value of the mechanical losses of the elementary load cycle, 
uy the fatigue resistance of the rubber under the given testing conditions. It 
is furtner considered tnat tne number of cycles n, prior to Gestruction depends 
not only on the value of local deformations of the surface layer, but also, toa , A 
creat extent, on tne temperature, developed in the sliding contact. The latter 
is determined from the ratio of the specific friction work per cycle (q') to the 
sliding surface. The author tries to find the relation between the wear resist- 
ance of the rubber and some of its other properties in a more distinct form, re- 


ferring to (2) and (5): = ywenez'N (9). Taking the Poisson coefficient for rub- 
ors 
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r to peers oe pared disregarding the deformity of the solid bearing then: 
= 0.0 3 (10), where h is the depth of penetration, E- tre Youns 
iecuies - Ban p- load on the protrusion, r- the radius of the protrusion cur 
vature. In the first approximation it is taken that P = N .,¢ (11). Characteriz- 
ing the roughness by the ratio of the area of the single Seotiusion to the square . 
of the distance between the protrusions ]jr 2/22, and using the relations (9), (10) 
and (11) the formula je n EF. N oa (2° 


Y= oT (12) is obtained, wnere tne in- 


finite coefficient k' is considered to be dudependent of .the rubber properties 


and testing conditions only in the first approximation, requiring special exper- 
imental confirmation. The empirical relationship ae ca (13) is used to vy 
Vv 


determine the meaning of tne value of n, where 85 is the rubber strength under 2 
single load, 6 - amplitude value of repeated dynamic stresses, b - infinite coef- 
ficient (which is the greater, the higher the fatigue resistance of the rubscr). 
If it is accepted that the amplitude value of the stress is proportional to the 


greatest pressure, occurring when the hard spherical protrusion is compressed, 

1 2 2 
then <za-k".p3.E3.,7°3 (14), where k" is the infinite coefficient, not depend- 
ent on the rubber properties and testing conditions. If the value p from (1i) is 
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” Nr “—" r\-> 
uostituted in (14), then: 2=k (=¥3 sees (=) % 
fatigue (13) can be rewritten as: 


(16) 


derived expressicn excludes the indefinite expression of the fatigue. resist~ 
{I- “hy ny 
Az 


(Sp 


x i2)* 6) 007), tn (17), K (<2e14 k!) and k" are ‘uence constants, not de- 


ance p from equation (12) and can be written as: ; =Ky (3 r): ED 


pendent in tne given approximation on the testing conditions and rubber proper- 
ties. (17) in the approximately quantitive form, establishes a relationship of 
the wear-resistance coefficient to the main parameters, :characterizing the prop- 
erties of the friction pair and the testing conditions. (17) also snows that, 

all previous conditions being equal, the ratio of the wear-resistance coefficient 
3 to the friction coefficient / should depend on the compression force N accord- 


ing to the equation: = = const, va" (18). It is pointed out that the latter 


ation contradicts the assumption that the product a should not depend on the 


5/' 
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normal load (Ref. 11, Ratner. Figure 2 shows that the ratio P/u , when N chanyes, 
does not remain completely constant, whereby the relationship 1g( P/M) to lgN, 
according to (17), becomes approximately linear. ‘Figure 3 shows the data obtainsi 
from tne wear of rubber, based on various raw materials. The values of b, cal- 
culated experimentally (Figs. 2, 3), correspond in sign and order to the values 
ootained previously (Refs. 9, 10), when testing the fatigue properties of rubbers. 
From theoretical and experimental calculations it is thus concluded that the wear 
of rubber is a consequence of the aging of the surface layer in repeated variable 
cyclic deformations in the contact zone witn the rough surface of the abrasive. 
Tnere are 3 figures and 12 references: 8 Soviet-bloc and 4 non-Soviet-bloc. Tne 
four references to Englisn-language publications read as follows: W. Vienmen, 
Rubp. Chem. Tecnnol., 19, No. 2, 355, 1956; R.L. Zapp, Rubb. World, 133, No. i, 
59 (1955); S.D. Gehman, C.S. Wilkinson, K.D. Daniels, Rubb. Chem. Technol., 28, 
ne 508 (1955); R. Schnurman, E. Warlow-Davies, Proc. Phys. soc., 54, 301, 14 
(1gk2). 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promysnlennosti (Scien- 
: tific Research Institute of the Tire Industry) 
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1. Nauchno-issledovatel'skiy institut shinnoy promyshlennosti. 
(Rubber—-Testing) (Friction) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444820003-5" 


"APPROVED FOR RELEASE: 03/14/2001 


BER afree ll PERS 


CIA-RDP86-0051 


3R001444820003-5 


Uae 


8/138/60/000/010/006/o08 
A051/4029 


AUTHOR: Reanikovskiy, M.M. 
= 
TITLE: Problems of the Development of Instrument Design for Mechanical 
Testing of Raw and Processed Rubbers 


PERIODICAL: Kauchuk i Rezina, 1960, No. 10, pp. 34-43 


TEXT s The author lists the required properties of instruments used in 
the mechanical testing of rubber connected with the factors of mechanical 
behavior of the respective materials, such as: 1) capability of large deforma~ 
tions under the impact of small forces, 2) high sensitivity of the properties 
to temperature, 3) high dependence on the speed of force, 4) significant role 
of the mechanical impacts prior to the testing, 5) dependence of the mechanical 
properties on a number of non-mechanical factors causing chemical changes in 


the polymer (light, oxygen, ozone, etc), The author points out that most of 
the TOCT (GOST) standard testing methods used in the USSR are outdated and this 
also applies to certain non-standardized methods, An evaluation is given on 
instruments and methods for mechanical testing of rubber and raw mixtures used 
at the present time in the USSR. The author divides his summary into 4 parts: 
1) the static testing of rubber, 2) dynamic testing of rubber, 3) testing for 
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Problems of the Development of Instrument Design for Mechanical Testing of Raw f 
and Processed Rubbers 


wear-resistance, 4) testing of raw rubbers and mixtures, In static testing the 
significance of micro-samples, as opposed to standard sizes, is increasing with 
régard to determining the tensile strength of rubber, The latter method has 

not been sufficiently developed in the USSR, The tear-resistance test (GOST. 
262-53) coinciding with the CO (ISO) (International Organization for Standards) 
has the drawback of giving only a relative indication of this property which is 
not characteristic of the material (Ref.3). Theoretical work is being conducted 
for producing a new tear-resistance test method, The strength of adhesion tests 
(GOST 768-53, 264-53, 205-41, 410-41, 411-41) are widely used, but the jump~ 
type changes of the lamination force can be objectively measured only with 
inertia-free force measuring apparatus, The shortcomings of the rupture-test- 
ing machines manufactured in the USSR are given as being: inaccurate, cumber- 
Some and subjective measurements of deformations using hand indices, incomplete- 
ness of the applied pendular force-measuring device with insufficient hardness 
and inertia, The range of measured loads can be increased by using electronic 
equipment, Successful automation of measurements and recording of elongations 
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Problems of the Development of Instrument Design for Mechanical Testing of 
Raw and Processed Rubbers 


has not been accomplished in the USSR or abroad. The importance of developing 

this technique is emphasized. It is suggested to start mass production of 
rupture-testing machines applicable to high and low temperatures, For the 

hardness test it is recommended that the presently used TM-2 (TM-2) and TLUM-2 
(TShM-2) (GOST 253-53) apparatus be modernized to comply with the ISO recommend 
ations, The mass production of hardness-testing machines with thermostats is 
recommended, Tests using micro-hardness gages are similar to those on the 

TShM-2 machine, but measure only small shifts occurring when a spherical in- 

dentor is submerged into the Sample being tested. In designing an apparatus 

for this test it is suggested that the principles given in Ref,12 be applied 
which have certain advantages over foreign-manufactured instruments of this 

kind. The elastic properties in equilibrium should be determined under condi- 
tions of expansion, which insures uniformity of the tense state in the working 
part of the sample. It is hereby stated that no instrument exists in the USSR 
for this type of test. Relaxometers for relaxation of tension testing are 
recommended for industrial production, both for compression and expansion at 
various temperatures and different gaseous meda, The mass production of heate 
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Problems of the Development of Instrument Design for Mechanical Testing of Raw 
and Processed Rubbers 


ing chambers used in testing creep in expansion has begun, Standardizing this 
form of test in the near future is suggested. It is pointed out that no Gost 
exists for the residual compression test, The author recommends introducing 
a standardized method based on the ISO indications, Proper apparatus for 
testing elastic-hysteretic properties is said to be absent in industrial 
laboratories of the USSR. The only method in this group is the GOST 6950-54 
for elasticity determination in resilient recoiling, but the latter test gives 
only a relative evaluation of the in determining 
the dynamic modulus of the rubber, - (NIISHP) instrument (Ref. 20), 
which in the i is considered to be the best for 
With sufficiently 

The Aleksandrov, Laz 
used in the USSR for determin 
temper 
attachment for measuring the i ween tension and 
deformation. The mass-production of an improved instrument for testing under 
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Problems of the Development of Instrument Design for Mechanical Testing of Raw 
and Processed Rubbers 


conditions of a sinusoidal load at varying frequencies and temperatures is 
required. Replacing the mechanical vibrators by electromagnetic ones and the 
use of electronic equipment for measuring forces and shifts would insure a 
higher accuracy of measurements and increase the working frequency range, ‘The 
equipment described could be successfully used for dynamic testing of tire 
rubber, Mass-production of two simple and original instruments with a rota- 
tional transmission of the deformation force to the sample combined with the 
direct determination of mechanical losses according to the torsional moment on 
the motor roller (motor-weights system) has begun, They are used for tire 
rubber testing under conditions of vibrations of ring-shaped samples (TIK -4) 
(PK-4) and for dynamic testing of rubber by the bending method with rotation 
(3TIU) (ZPI) respectively. Descriptions are given in Refs, 27 and 28 by the 
author, The instrument and methods used for fatigue resistance testing are 
classified according to the time element of loading (sine and pulse curves) and 
according to the test method used, Among parameters affecting the fatigue 
resistance of the rubber, the non-mechanical ones should also be considered in 
addition to the purely mechanical parameters. Testing of samples for fatigue 
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resistance with specially formed sections of concentration against incidental 


The "Metallist” Plant 

used for the latter 
ype applicable to expansion, compression, 
The disadvantage of the machi 


o 


Special attention has been drawn to the fact that due to 
the relaxation nature of the elasticity of rubber the sign-constant cycle 
inevitably leads to a dynamic wearing-out of the tested sample and thus to a 
change of the dynamic conditions during the testing process which hinders the 
interpretation of results, It is recommended to perform the tests at a 
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Preblems of the Development of Instrument Design for Mechanical Testing of Raw 
and Processed Rubbers 


symmetrical and sign-changing cycle to avoid the difficulty. The most perfect- 
ed instrument for fatigue testing in the USSR is at the present time the ZPI 
(Fig-3) on aC3TIM (szPI) stand (Fig.4). There is only one standardized method 
for wear-resistance testing in the USSR, the Gost 426-57, and only one mass- 
produced machine for this purpose, the MV -2 (MI-2). The best results of this 
test were obtained in tire rubber testing by using the conditions of the vibra- 
tions of a ring-shaped Sample with various slipping through, relative to the 
abrasive surface, The WMU-3 (IMI-3) machine is in the experimental stage 
(Ref. 38) and has the advantage of being able to test various conditions and 
renewing the abrasive surface, It has an independent thermostatic control of 
the sample and the wearing-out surface of the abrasive drum. It is recommend- 
ed that the IMI-3 be mass-produced and a rational selection of abrasive materi-~ 
als be made, in order to elevate the practical significance of the laboratory 
wear-resistance tests, The plasto-elastic properties of rubber are tested in 
the USSR according to the Gost 415-53 using the simplified compression plasto-= 
meter and tests for pliability are carried out on a penetrometer, according to 
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; GOST 416-41. The BP-2 (VR-2) compression plastometer instrument has recently 
been put into production. It has been used for solving most industrial control 
problems, The so-called conditionmeters for high-speed control operating on 
the principle of compression plastometers have just recently been put into mass- 
production (Ref. 41). The vulcanization optimum at a given temperature is 
determined according to GOST 270-53 derived from a set of tests on various 
rubbers, The vulcameter, now used more widely for the latter test, is shown in 
Fig.5. It is stated that there is no given method for determining the adhesive 
properties of the rubber in the USSR or abroad, The evaluation of adhesiveness 
according to lamination resistance, determined on tensility apparatus with a 
pendular force-measuring device, is inaccurate due to distortions caused by 
inertia effects, The instrument for this purpose developed by Khromov (Ref 45) 
is recommended for mass-production, Concluding, the author emphasizes the main 
problems facing the rubber industry in this connection and he recommends: 1) 
Modernization of testing machines, 2) modernizing instruments, 3) application 
of small-sized samples for tensility and hardness tests, etc., 4) developing 
effective methods for high-speed control of raw mixtures and rubbers in various 
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stages of continuous production, 5) increasing the output of the instruments 

and machines intended for testing on a large scale, 6) developing research for vs 

the study of mechanical properties of elastomers, To solve these problems it, - 

is recommended that there is more cooperation between the scientific research 

institutes and the laboratories in plants, and development of a special design-- 

ing office and expanding the already existing base of industrial instrument 

design, There are 4 photographs, 1 diagram and 45 references: 34 are Soviet, 

9 Snglish, l French, 1 German, : 

ASSOCIATION: Yauchno-issledovatel 'skiy institut shinnoy promyshlennosti 
(Scientific Research Institute of the Tire Industry) 
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for dynamic tests in Sign-changing flexure (ZPI) 
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Diagram of an instrument for determining the 
optimum vulcanization according to a dynamic . 


modulus: ~ 
Card 12/12 1-force-measuring device; 2-samples; 3-plates of 
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USSR DOGADAHH, B. A., and TARASOYA, Z. No, Hascow 1,0 
Institute of Fine Chemical Technolory trent 
KM. V. Lomonosov (98. position/- "Influence 
of vulcanisation structures on physical and 
mechanical propertics of vaicant ates” 
(Session If 
CUE HTLGSLY, As Se, LYUBCHANSKALA, L~ Fe. 
FEL'TGWTETH, L. 3., Scientific Research Institute 
of Rubber! Industry, Mesco¥ [1960 Lecations/- 
"Influence of mechanical stresses on the ageing 
of yulcanised rubbers" (Session VIII) - 
NOVIKDV, A. S-, GILINSKAYA, N. S., DYUMAYEVA, T. N., 
GREBACKEVA, A. V.; NUDELTHAN, Z. ie, and 
GALIL-OGLY, F. A-; Scientific Research Institute 
of Rutber Industry, Moscow [1961 Locations/- 
"Tnvestigation of amine yulcanisation of 
_ SKF-26 fluoroco-polymer"™ (Seasion II) 
REZHIKOVSKIY, M. M., and BRODSKIY, G. I+, 
—Salentifie Research Institute of Tire Industry, 
Moscow - "Special features of the mechanism of 
abrasion of high-elastic materials” (Session v) 


report to be submitted for the 4th Rubber Technology Conference, 
London, England, 22-25 vay 1562. 
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Conference en friction wear 


PERIODICAL. Kauchuk i rezina, no. 2, 1962, 49 


TEXT: The All-Union Conference on Friction Wear cf Rubber took place in 
Moscow from December 11 - 14, 1961. It had been convened by the NIIShP of the 
USSR State Committee, Council of Ministers on Chemistry: by the Lepartment of 
Rubber of the All-Union Chemical Society im. Mendeleyev and its First Organizatim 
at NYIShHP. Participants were representatives cf scientific research institutes, 
State Committee on Chemistry, USSR Council of Ministers, the Institute of Ma- 
chine Design, Institute of High-Molecular Compcunds at the AS USSR, the MGPI im. 
Lenin, the Military Academy for Chemical Defense, tire and rubber plants. Em- 
ployees cf ths NIIShP presented papers which demonstrated the applied signific- 
ance of investigations into the mechanism of wear. The relative role played by 
various forms of wear, such as abrasion, wear from repeated deformations, on the 
irregularities of the friction surface followed by mechanico-chemical, thermo- 


~< 


2xidizing changes in the rubber were pointed cut. The use ef new types of poly- 
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mers such as CHI(SKD), CKC-30-: (SKS-30-i:,CKL-! (SKD-!}, MBIT(MVP), cartcn 
biacks [ XA®(KhAF }-type, regal) resins, graphite: were shown tc incréase the 


wear resistance cf rubbers. It was pointed out that wear resistance could also 
re increased by perfecting the constructional design of the articles. One paper 
was dedicated tc the investigation of frictional elements of certain designs. 
The following papers dealt with new instruments and metheds cf laboratery tests: 
"Testing Machine MMP-1 (MIR-i)" (NIIShP and the “Metallist Plant"), "Wear in the 
Stream of the Abrasive Grain", "Oscillation of the Rubber Swing Along the Steel- 
Grooved Drum" (VNIISK}, "Method for Investigating Rubber Wear at High Rotaticnal 
Speeds" (NIIRP!. Some papers dealt with: the use cf radioactive isotopes for 
evaluating tires under road conditions (NIIShP}; method and instrument for stud- 
ying the wear resistance of rubberized fabrics (Military Academy of Chemical De- 
fense,: topegrapnical method fer evaluating the service wear cf feetwear (NIIR:. 
The universal method used in he USSR fer testing rubber wear, the TOCT 426-57 
(G037 426-57) was found tc be inadequate for rubber worn on relatively smecth 
surfaces. A meta. sieve, as a standard fric*{onal material fcr tunis purpose was 
recommended by tne NIIPM (Sverdlovsk Branch cf the NIIRP}. The absence of ter- 
minology was printed out, and differences of opinion existing on the relative 
rele of varicus forms cf surface destruction in friction, the r2i¢ played by 


rc 
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chemical and mechanico-chemical transformations of rubber prior te its destruc- 
tion, were discussed. Future problems of developing research and producticn of 
rubber parts and their supply to the national economy were also discussed. Sim- 
ilar conferences are to be held pericdically. 
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AUTHORS : Lukomskaya, A-I+3 Gudkova, L-F.5 Merezhannyy, S-Be; Orlovskiy, 
P.Ne; Reznikovskly, MM. = 
TITLE: Measurements of the sliding of rubber mixes on metal under varicus 
conditions 


PERIODICAL: Mauchuk { rezina, no. 4, 1962, 21 - 25 


EATS The Maanes bye shifting vincouimeter with a biconical retor was 
unad for atudying the sliding phenomenon of rubosr mizen on tatul. The mathema~ 
tical analysia for ealeulating tae characteristics of sliding, introduced by 
Mooney, #35 applied, and the similarity of the two laws! visaoue flow and ox- 
ternal sliding of rubbers and rubber mixes Wao taken into account. Thus, aeth- 
eds for measuring the friction of rubber mixes against metal were developed: a) : 
on a biconical snifting viscosimeter, working under stable conditions of a given : 
rotational speed and pressure in the given tested material, using & emootn and a 
rough rotor; dv) ona special device for determining the friction coefficient, 
working under non-stationary conditions of the given snifting load, sliding rate 
and rate of application of the normal load. The coincidence of the friction co~ 
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efficients of rubber mixes, determined under various testing conditions, fs prove 
en. It fs shawn that rudder mixes can also be characterized by the same elevat 
temperatures, at which adhering of the former to metal is greater than cohesion. 
In this case, a cohesion destruction of the tested materials is noted during 
testing and the resultsaf the friction test correspond qualitatively to data ob- 
tatned whoa testing for adhesion and maximum flow in expansion. Obtained expert- 
mental data show the possibility for measuring the sliding of rubber mixes alongs 
metal under various conditions, and a connection between the condition indices. 

A mathematical analysis is given. There are 4 figures and 3 tables. The refer- 
ence to the most recent English-language publication reads as follows: . Moongy, 
International Rubber Conference, Washington, November 8 - 13, 1959. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti (Scien- 
tific Research Institute of the Tire Industry) 
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* AUTHORS: mnromoy , M.K., Reznikovskty i MM., Lazarevas KN. 
TITLE: fe thod of determining the rubber-cord strength of adhe sion in 


repeated sign-changin& deformations, expansion-compress#00 
PERIODICAL: Kauchuk i rezina, no. 6, 1962, 27 - 3h 


TEXT: The authors deve Loped the above method . The disadvantages of the 

dynamic methods used now are: @) the impossibility of reproducing the working 
conditions of the cord thread in tire elements; b) non-stable working eonditions 

of the sample and a decrease in accuracy and reproducibility of the tests. ‘Tne 

sugge Stet me thod allows the tests to be conducted under stable conditions and 

ensures good reproducibility of working conditions in, the cord thread of the sire wa 
casing elements. Fig. 1 is a diagram of the dum “be L-shaped sampleS. During ae 
tne test the thick ends are placed in special detachable clamps. The upper clamp 

1s fastened in a fixed and the Lower one in a movable cross-veam of the MPC -2 
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REZHIXOVSKIY, Mark Moiseyevich; LUKOMSKAYA, Aleksandra I]'inichna; 
ZUY=aV, Yu.S., red. 


{Mechanical testing cf crude and vulcanized rubber! Mekhe- 
nicheskie ispytaniia keuchuka i reziny. Moskva, Khimiia, 


1964. 525 p. (MIRA 18:2) 
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-. butadiene-styrene copolymer) filled with 50% carbo blael 

of natural or. synthetic rubbers: was. determined in: 
resence or absence of anti idants th 
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ASSOCIATION: none 
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SAKHNOVSKIY, N.L.; YEVSTRATOV, V.F.; ARENZON, N.M.; REZNIKOYSKIY, MMos 
GRIGOROVSKAYA, V.A. 


Some characteristics of the properties of tread rubber prepared 
from synthetic stereoregular butadiene rubber, Kauch, i rez. 
2 no. 12214--21 D '63. (MIRA 17:9) 


1, Nauchno-issledovatel'skiy institut shinnoy promyshlennosti. 
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AUTHORS ; Torner, R.V., Reznikovskiy, MLM. 
ee ir tse 
TLE: Meeting of the coordinating committee for instruments and methods 
of physico-mechanical tests 


PERIGDICAL: Kaucnuk i rezina, no, 6, 1962, 59 - 60 


TEXT: The meeting took place in February 1962, R.V. Torner spoke on me th- 
ods of evaluating the technologies of raw rubber and non-vulcanized rubbers, He 
discussed: a) the condition of rapid control; b) determination of rheolic charac- 
teristics, necessary for the analysis of technological processes and for determin- 
ing the equipment; c) state of the production check of rubber mixes in industrial 
rubber plants, .It was recommended to use the more accurate shifting-type rotating 
instruments for rubber mix control. In 1959, HUM (NIIShP) ordered a viscosi- 
meter, Tne BP-2 (VR-2) was manufactured in the "“Metallist” Plant according to 

the design by Rezinoproyekt, Owing to its unsatisfactory functioning ‘the follow- 
ing recommendations were made: a) in 1962, the NIIShP, in cooperation with the 
"Metallist’ Plant, is to improve the design of the plastomer, for increasing accu- 
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racy and reliability of the instrument, By 1963, mass production of the VR-2, 
equipped with an attachment for registering the torsional moment should be possibk; 
i) during the period 1962-1963, the "Metallist" Plant is to complete the instru- 
ments manufactured in 195) with parts and attachments, as recommended by the 
NIISHP; c¢) the plants are to pledge start of production 6 months after receiving 
the additional parts. A seminary should be organized at NIIShP for exchanging 
experiences on the VR-2; d) the NIIShP, BHAACK (VNIISK) , HAMPI (NIIRP) and the 
HUMP (NIIR) are to be held responsible for the correct functioning of the VR-2 
instrument, Tne meeting further recommended that: 1) the NIIShP, in cooperation 
with the HAMKMMIM (iIIKIMP the Scientific Research Institute of Machine and Instru- 
ment Design), develop and test a model of express-plastomers in 1962, of the shift- 
ing type, with a time for the determination of plasticity duration, of not more 
‘than 1 nanute, and test the possibility of determining the vuleanizability of the 
mix using the same model; 2) the NIIR should resume the study of determining the 
vulcanizability of mixes on the vulcameter; 3) suggest*an experimental-industrial 
instrument for rapid-control, on the basis of tests perforwed on the two mode1s 
vrior to January 1963; 4) perform tests on industrial samples not later than 
August-September, 1963 and prepare suggestions for the organization of a series 
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production of rapid-control instruments by 1964, Finally, the meeting suggested 
creating uniform metnods for testing and building instruments, They recommended: 
1) to make the NIISnP responsible for conducting tests on existing rotational and 
capillary viscosimeters, on uniform-model systems according to a unitary program, 
together with interested organizations; 2) to select the main design of the 
instrument from results of tests, and develop technological requirements in the 
design by 1963, with respect to the experimental-industrial viscosimeter, for use 
in determining the rheolic characteristics of raw and synthetic rubbers; 3) the 
NITKIMP and the NIIShP are to ensure production and testing of the experimental- 
-industrial viscosimeter ‘and recommend a means for organizing the series produc- 


tion of the latter no later than by 1965. eae 
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Rp SS a eae (2) 
where Y¥ 2 and 3 are the elastic and viscous deformations, respectively. Under 
compression and expansion, at a con: tant volume during defamation, deformation 

= and tension 6 are determined by a relation similar to (2). The elastic cde- 

formation Yo is: 


{ rer v 


m 1 
Yor rplr-e a (3) 
under conditions of a given rate of shear deformation dy /dt = B = const. 
reached on a shear plastomer, under non-stationary conditions. When using the 
Williams-type plastomer under a given compressive load F, at standard duration 
of compression and recovery and at ebove-mentioned changes of parameters G, a] 
and 3, the elastic recovery depends little on the filler content. Using 
Mooney-type shear plastomers at a given rate of deformation, the elastic recov- 
ery drops with an increase in the filler content. Computed data on the nature 
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of elastic recovery changes, according to filler content and depending on the 
testing conditions, were found to Cuincide with experimental findings from tests 
on plastomers of the Williams and Mooney types. The data obtained also show the 


importance of the selected testing conditions fop determining the Plasto-elastic 
Properties. There are 3 figures. Ca 
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ABSTRACT: An experimental study of the contact fatigue of rubbers ees carried out at pee 
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ABSTRACT: The effect of aging of the vulcanizates on the bond strength between vulcan- . 
ized and unvulcanized rubber mixtures from NK was studied before and after vulcanization 
of the bonded samples and with or without roughening of the vulcanized surface. The 
results shown in the Enclosure demonstrate tho importance of mechanical surface treat- 
ment to remove the oxidized layer. Aging, on the other hand, had an unfavorable effect 
on the bond strength of vulcanized rubber. Pictures of surfaces processed by different 
methods are shown and their effect on the bond strength is evaluated. Since an increase 

_ in contact area incr-1ses the bond strength, the possibility of increasing the surface area - 

i by mechanical treatment is studied for different types of geometric relief. The concept of 
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equation. The coefficients of increase in geometrical surface area are given for different 


models and formulas 


are developed for determining the coefficient of true contact area. 


This coefficient is a complicated function of timo and normal load. Finally, the depen- 
dence of bond strength between vulcanized and unvulcanized rubbers on the amount of 
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Fig. 1. Effect of aging of the vulcanizate on its bonding strength with an unvulcanized 
rubber mixture of NK, before (a) and after (b) vulcanization of the bonded 
samples: 1 - roughening of the vulcanizate surface after aging; 2 - roughening 
of the vulcanizate surface before aging; 3 - without roughening of the vul- 
canizate surface. Ordinate = bond strength in kg.s/em; abscissa = aging time 
in days. 
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“ABSTRACT: Protective rubbers from 100% SKD, vulcanized for 50 minutes at 143¢, 

i ‘were rated below natural rubber and BSK rubber, but possessed satisfactory heat 

= ‘ pesistancee Combinations with other rubbers, especially with isoprene rubbers in 

{ >a ltl ratio, result in superior strength, but lower the heat resistance. At room | 
‘temperature SKD rubbers surpass natural rubber in elasticity, but at 100C the trend 
-4s reversed. While being listed below natural rubber in resistance to expansion of 
: cracks, the SKD rubber showed in road tests a high resistance to crack formation. 

- Unfilled SKD protective rubbers proved superior to natical rubber and BSK 
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high degree of resistance to thermo-oxidative processes associated with abrasion, 

‘as well as with ‘thermal aging. The destruction of the surface layer of SKD rubber 
‘sets in after a far greater number of deformation cycles as compared with natural 
rubber. It is concluded that under severe test conditions protective vulcanizates 
from SKD rubber would offer great advantages over compounds on the base of natura. 
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iABSTRACT: In the present investigation various types of weet in car and truck tires 
were studied under road conditions end by testing machines.\7 The findings were: 
‘correlated with the kind of stock used for tire tread, supplemented by microscopic 
analysis of tread sections. It was found that on modern class A roads under stend="; 
‘erd. speeds and loads the tread was wearing off efter approximately 20 000 revolu- 
‘tions of the wheel, the surface of the tire being smooth and showing the so-called | 
fatigue-type wear. On class B roads, on the other hand, the abrasive type of weer 
‘bécame predominant, while the presence of 1% sharp curves increased the wear. 
‘Surfold. Other types of wear were also studied, and the relationship of the type 
‘and rate of weer of protective stock to the modulus and tensile and tear resistanc 
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‘charted. Experimental evidence was , obtained « that: see and wear causes an: 1 Intensive 
‘destruction of the molecules of natural rubber, as evidenced by a 2.4 times increase: 
-in solubility in chloroform after 72 hours storage at 100C, and.a tenfold increase. 

: following rubbing against a concrete surface for the same duration. ‘Since the 

‘4 internal temperature in this case was 400, it was concluded thet the change in 

» solubility was due to mechsno-chemical destruction of the polymer. > Further support 

* of this point of view was obtained by subjecting natural rub three ‘times to a 

' ‘450% stretch, which resulted in a sharply lowered hardness an resistence to teer 
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ie TEXT: ‘A physical definition of the fatigue concept Gnders a enann load. : 


is given and general recommendations are made. on the quantitative phavanteriatic. 
of dynamic fatigue of rubbers in a symmetric cycle. Physical criteria of rubber .. 
fatigue which could be used for a general and universal methodical approach to 
a quantitative evaluation of this property are established. A general relation 
between stress and resistance in a symmetrical load cycle is found for amplitude. 
values of deformation below 30%. The rubber resistance. under dynamic loads de- 
pends on two factors of its mechanical ‘properties: ‘the tensility under a single. 
load and the dimensionless coefficient B characterizing the relation between the | 
:. pesistance and the repeated load. The physical determination of the dynamic fer oh 
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nis and a quantitative characteristic’ of this. fatigue is made possible by alae 2 
B is called the fatigue coefficient of rubber resistance. where are Le aera 
and 1 table. a : 
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1. 23530-66  EWP(3)/BWP(k) /Bar(d) /EwT(m)/EwP(1)/eWP(v)/euP(h) TgP(c) RM re 
ACC NR: AP6007857 SOURCE Cops: un/0138/66/000/002/0046/0047 set 
aUTHGR: Reanikovskly, M M; Bukhov, 8. I. FZ | : 


eee AE NOt sree ne: ae 
ORG: Scientific Research Institute for the Mre Indus (Nauchno=issledovatel'skiy 


institut shinnoy promyshlennosti 


re) 


TITLE: Apparatus for testing! i ozone resistance of rubber 1 under natural conditions |” 
So een - he 
SoUdGK: Kauchuk 4 resina, no. 2, 1966, 46-47 


TOFIC TAGS: mechanical measuring tool, elastic deformation, ozone, rubber, crack 
propagation 


ABSTRACT: An apparatus for the simultaneous testing of the ozone resistance of 

100 samples was devised at tha Scientific Research Institute for the Tire Industry. a 
It consists (see Fig.) of a welded base frame 5 on-which are mounted a welded cross-|":~ 
piece 4, internal and external plates 1 and 2 for fixing the fasteners 6 with the = 
samples, an electric motor 8 (0.25 kw at 1400 rpm), gnd a transmission 7. The samples). _ 
prepared according to State Instructions_GOST 270-64, are fastened onto the plates 
of the apparatus. The external plates have a rotating movement only, whereas the 
internal plates rotate and displace simultaneously due to the excentric: the rolls e 
which are attached to the ends of the plates rotate along the grooves of the excentrig. 
The rotation of the crosspiece by 180° displaces the internal Plates by Tum. This 


. 
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affects a deformation E,,, =28% under static deformation £.,,=8%. Theny =| | 


ice tmx timin igo and c, = ie ima 0% , where Eis a mean component | 
=o 2 eee : i AG rato ee = ; - 
Neem mre re een a fog eee es 7 


0 14k re s\ | i ° 


¢ 


4g an amplitude of dynamic deformation. The frequency of J 
saa grey eel Fo socoliea by the rate crosspiece rotation (10 rpm) effected — | a 
by the electric motor 8 through the transmission 7. This frequency permits a visual |. - 
observation of the appearance’ and growth of cracks on the surface of the sampels. The 
value of dynamic deformation’can be controlled by changing the excentricity of the 
apparatus. Orig. art. has: 1 fige 
SUB CCDE: 13,11/ Subm Dates 22Jul6, 
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ACSI /A126 

AUTHORS: nesnikovekiy, M. Mey gnbakov, B. T.s Penin, G. F. 

TITTLE: Reconstructed rupturing machine with a heat chamber 


1, 1963, S51 - oo 


PERIODICAL: Kaucnuk 1 ragina, mo. + 


The disadvantages of tr 
at chamber, used 


1e PMN -40A (RMM-60A) rupturing machine with & 
testing of rubber, ars 


for 
t measuring resuits only 
© 100 - 200% deforma- , 


given: a) the dynamometer gives exac 
3 kgf, and in most rubber types, the force, corresponding % 

tions at room sempereture does usually not exceed 3 kaf. With an increase in tam 

to a tension drop at a given deformation; b} Loree 

ion system from the sample 


perature, there is a tendency 
maasuring errers are introduced by 

jn the heat chamber to the dynamometer; c} the direct measur 
section by scale ruler or menually shifting the ‘indices 1s awkw 
ta owing to its subjectivity. The HYMN (NTISHP) saboratory of physico-mechan- 
feal measurements has eliminated these shortcomings by developing new units and 
parts for the above-mentioned machines, An additional j{ndicator dynamometer, 
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designed for a saa: 
Pc aaximun foree of 7 j 
ges C f keh, has bee 
at icv sample defrarnatt , St, NaS been introduced fo j 
ae deforma Llonss, The dynamometer is connected a San eae 
Mepnsny: eine sat the indicator used is mmnufactured b mca sieg ea 
rasnyy Instrumental 'shebyprt + 22 = i y the Kiroy 

Laeanisivan® a ot Baehlk", friction joints ave eliminated The aia 

ee SUPINE the alongatton of the useful sanple secti Baie Mihi hai is 
esting in thetherme) shambar has been im z : bes on, tor tharmal resistance 
ean be earried jt z pe cena "proved, The construct f ‘ 
aca ee mut in any jaboratory, Its two main adventages neh 1) tiers 
¢ SE States mare OPoe-Maruurenpe aes A ed: = e: in 
earcnea tan eee including that of low values; 2) aneenatie ag 

Had MCAS Ve AeNE or ¢ 1 Made? > ™ 
Bae tN ge ; and determinetion cf tensions at fixed « , on of 
eC0&, ete), Thero are 4 figures, 1 table oy SY Fixed deformations (100, 
+ tle 2, 
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$/081/61/000/021/089/094 
B107/B147 


AUTHORS: Khromov, HM. K., Priss, L. S., Reznikovskiy, M. N. 
pa eS 


TITLE: Further investigation of methodic problems in the field of 
rubber fatigue tests 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 21, 1961, 465, abstract 
21P174 (Tr. N.-i. in-ta shin. prom-sti, sb. 7, 1960, 5-20) 


TEXT; The authors describe a number of new methods and give recommenda- 
tions for rubber fatigue tests. On a special device, rubbers were tested 
in various gas media by an alternating torsion-bending test. In nitrogen 
(0.3 - 0.5% 0.) as compared with air, the working capacity rises for 


HK(NK) rubber to the 3-4 fold, CKU(SKI) and CKC-30AM (SKS-30AM) to the 
2-3 fold, and CKG(SKB) by 25-30%. Bending fatigue tests showed different 
sensitivities to stress concentrations for rubber of different composi- 
tions. These concentrations were produced by notches of different depths. 
Among the rubbers mentioned, NK showed the highest, SKB the lowest 
stability to the growth of the notch. Dumbbell samples were used for 
es, rubbers for fatigue under alternating dilatation compression. 
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